In this article, we study the vertices DDV in the framework of the lightcone QCD sum rules approach. The strong coupling constants g DDρ , g DDsK * and g DsDsφ play an important role in understanding the final-state re-scattering effects in the B decays. They are related to the basic parameter β in the heavy quark effective Lagrangian, the numerical values are smaller than the existing estimation based on the assumption of vector meson dominance.
Introduction
Final-state interactions (or re-scattering effects) play an important role in the hadronic B decays [1, 2] . However, it is very difficult to take them into account in a systematic way due to the nonperturbative nature of the multi-particle dynamics. In practical calculations, we can resort to phenomenological models to outcome the difficult. The one-particle-exchange model is typical (for example, see Ref. [2] ), in this picture, the soft re-scattering of the intermediate states in two-body channels with one-particle exchange makes the main contributions. The phenomenological Lagrangian contains many input parameters, which describes the strong couplings among the charmed mesons in the B decays. The strong coupling constants can be estimated with the heavy quark effective theory and chiral symmetry [3, 4] . However, the c quark is not heavy enough as the b quark, the estimated values are not accurate enough to make robust predictions. The vector mesons dominance makes a relatively strong assumption as the intermediate vector mesons appear at the energy about p 2 = m 2 V , we extrapolate the results to zero momentum transfer,
In this article, we study the strong coupling constants of the DDV with the light-cone QCD sum rules approach, where D and V stand for the pseudoscalar meson D(D s ) and vector meson ρ (K * , φ) respectively. The light-cone QCD sum rules approach carries out operator product expansion near the light-cone, x 2 ≈ 0, instead of short distance, x ≈ 0, while the nonperturbative matrix elements are parameterized by the light-cone distribution amplitudes (which are classified according to their twists) instead of the vacuum condensates [5, 6] . The nonperturbative parameters in the light-cone distribution amplitudes are calculated by the conventional QCD sum rules and the values are universal [7] .
The article is arranged as: in Section 2, we derive the strong coupling constants g DDV within the framework of the light-cone QCD sum rules approach; in Section 3, the numerical result and discussion; and in Section 4, conclusion.
2 Strong coupling constants g DDV with light-cone QCD sum rules
In the following, we write down the phenomenological Lagrangian, which describes the strong interactions of the DDV ,
We study the strong coupling constants g DDV with the two-point correlation functions Π ρ (p, q), Π K * (p, q) and Π φ (p, q),
where the currents J 
where the following definitions for the weak decay constants have been used,
In Eqs. (6-8), we have not shown the contributions from the high resonances and continuum states explicitly as they are suppressed due to the double Borel transformation.
In the following, we briefly outline operator product expansion for the correlation functions Π ρ (p, q), Π K * (p, q) and Π φ (p, q) in perturbative QCD theory. The calculations are performed at large spacelike momentum regions (q + p) 2 ≪ 0 and q 2 ≪ 0, which correspond to small light-cone distance x 2 ≈ 0 required by validity of operator product expansion approach. We write down the propagator of a massive quark in the external gluon field in the Fock-Schwinger gauge firstly [8] ,
where we have neglected the contributions from the gluons G µν . The contributions proportional to G µν can give rise to three-particle (and four-particle) meson distribution amplitudes with a gluon (or quark-antiquark pair) in addition to the two valence quarks, their corrections are usually not expected to play any significant roles 2 . Substituting the above c quark propagator and the corresponding ρ, K * , φ mesons light-cone distribution amplitudes into the correlation functions Π ρ (p, q), Π K * (p, q), Π φ (p, q) in Eqs. (3) (4) (5) and completing the integrals over the variables x and k, finally we obtain the results,
where
In calculation, the two-particle ρ, K * , φ mesons light-cone distribution amplitudes have been used [9] , the explicit expressions are given in the appendix. The parameters 2 For examples, in the decay B → χ c0 K, the factorizable contribution is zero and the nonfactorizable contributions from the soft hadronic matrix elements are too small to accommodate the experimental data [10] ; the net contributions from the three-valence particle light-cone distribution amplitudes to the strong coupling constant g Ds1D * K are rather small, about 20% [11] . The contributions of the three-particle (quark-antiquark-gluon) distribution amplitudes of the mesons are always of minor importance comparing with the two-particle (quark-antiquark) distribution amplitudes in the light-cone QCD sum rules. In our previous work, we study the four form-factors
and g 2 (Q 2 ) of the Σ → n in the framework of the light-cone QCD sum rules approach up to twist-6 three-quark light-cone distribution amplitudes and obtain satisfactory results [12] . In the light-cone QCD sum rules, we can neglect the contributions from the valence gluons and make relatively rough estimations.
where we have not shown the contributions from the high resonances and continuum states explicitly for simplicity. In order to match the duality regions below the thresholds s 0 and s
,J Ds (x)) respectively, we can express the correlation function Π ρ (Π K * , Π φ ) at the level of quark-gluon degrees of freedom into the following form,
· · · where the ρ(s, s ′ ) are spectral densities, then perform the double Borel transformation with respect to the variables Q 2 1 and Q 2 2 directly. However, the analytical expressions of the spectral densities ρ(s, s ′ ) are hard to obtain, we have to resort to some approximations. As the contributions from the higher twist terms are suppressed by more powers of
, the net contributions of the twist-3 and twist-4 terms are of minor importance, less than 20% (also see the sum rules for the strong coupling constants G S (D s0 D * s φ) and G A (D s1 D s φ) in Ref. [13] ), the continuum subtractions will not affect the results remarkably. The dominating contribution comes from the two-particle twist-2 term involving the φ (u). We perform the same trick as Refs. [8, 14] and expand the amplitude φ (u) in terms of polynomials of 1 − u,
then introduce the variable s ′ and the spectral density is obtained. After straightforward calculations, we obtain the final expressions of the double Borel transformed correlation functions Π ρ , Π K * , Π φ at the level of quark-gluon We introduce the threshold parameter s 0 and make the simple replacement,
to subtract the contributions from the high resonances and continuum states [8] .
Finally we obtain the sum rules for the strong coupling constants g DDρ , g DDsK * and g DsDsφ ,
Numerical result and discussion
The input parameters are taken as m s = (0.14 ± 0.01)GeV , m c = (1.35 ± 0.10)GeV ,
892GeV and m φ = 1.02GeV [9] .
For the ρ meson a 1 = 0.0, a [9] .
For the decay constants f D and f Ds , we take the experimental data from CLEO Collaboration [15] , f D = (0.223 ± 0.017)GeV and f Ds = (0.274 ± 0.013)GeV . The values of the decay constants vary in a large range from different approaches, for example, the potential model, QCD sum rules and Lattice QCD, etc [16] . As the strong coupling constants depend heavily on the decay constants f D and f Ds , refining those parameters is of great importance.
The duality thresholds s 0 in Eqs. Taking into account all the uncertainties, finally we obtain the numerical values for the strong coupling constants g DDρ , g DDsK * and g DsDsφ , which are shown in Figs.(1-3) , g DDρ = 1.31 ± 0.31 , g DDsK * = 1.43 ± 0.33 , g DsDsφ = 1.14 ± 0.28 .
The average value is about
From the relation [3] 
we can obtain the basic parameter β in the heavy quark effective theory,
Comparing with the values from the vector meson dominance theory [4] g = 3.75 , (27) β = 0.9 , our numerical values are much smaller. The final-state re-scattering effects in the B decays maybe overestimated [2] .
Conclusion
In this article, we study the vertices DDV in the framework of the light-cone QCD sum rules approach. The strong coupling constants g DDρ , g DDsK * and g DsDsφ play an important role in understanding the final-state re-scattering effects in the B decays. They are related to the basic parameter β in the heavy quark effective Lagrangian, the numerical values are much smaller than the existing estimations based on the assumption of vector mesons dominance. The final-state re-scattering effects maybe overestimated in the B decays. 
